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Human beings depend on marine biodiversity for their survival and development. 
Unfortunately human activities are the brain behind biodiversity loss. This is as a 
result of economic development, population increase and increasing urbanization. The 
establishment of marine conservation areas is an important way to protect the marine 
biodiversity. However, the traditional marine conservation planning just considers 
protecting minority species, and lacks the efficiency of protecting major marine 
biodiversity on coastal habitats. Many protected areas are artificially established 
without cost consideration. This shows that protected areas are quite pricey and 
sometimes the objectives of biodiversity conservation are barely achieved. High 
prices leave some protected areas with little or no services at all. Studies on the 
equilibrium of biodiversity conservation and economic development, aims at finding 
out which conservation schemes pay the lowest cost and achieve the optimum goal. 
This study has become the focus of research and focal point of academicians and 
environmental managers. 
This thesis studies the minimum cost conservation pattern of marine biodiversity 
in Xiamen. The methods adopted and applied are the spatial optimization software, 
with special emphasis on Marxan and the Geographic Information System(GIS). 
These tools are combined with the biodiversity characteristics of Xiamen offshore 
area. The characteristic of offshore areas are based on the theory of systematic 
conservation planning and the planning concept of land/sea integration. The research 
then provides some suggestions on how to adjust the planning of Xiamen Marine 
Conservation Areas. These suggestions are: 
(1)This paper suggests that coastal biodiversity conservation planning 
should include both the marine ecosystem and the terrestrial ecosystem. The terrestrial 
ecosystem should be considered because it has strong impact on the marine ecosystem, 
and the relationship between terrestrial and marine ecosystems are based on the idea 















conservation should include: the shore that is the outer limits of the territorial sea; the 
landward side about 100 meters up to the coastal highway including dams and other 
artificial facilities. If the artificial facilities divide an ecological system completely 
then the entire ecosystem should be considered 
(2)The research identifies the features which have been protected by the 
conservation planning of marine biodiversity based on the theory of systematic 
conservation planning. These features include: the natural shoreline, 
rare / endangered species, the species with significance for the conservation of 
biodiversity(such as fish eggs , larvae and macrobenthos, etc.), key habitats (such as 
mangroves, salt marshes, etc.)and some habitat or region that important species 
survive and reproduce there (such as the beach, spawning grounds etc.). 
(3)This thesis studies the minimum cost conservation pattern of marine 
biodiversity in Xiamen through utilization of Marxan and ArcGIS. The results show 
that the conservation area of Xiamen is about 48.02km
2
 which is basically the target 
set, and it account for about 11.6% of the total planning area. Those areas achieve 
most of the conservation goals, and cover the core regions of biodiversity 
conservation. The conservation plan also indicates about 44.6km of shoreline that 
need to be protected, accounting for about 19.1% of the total length of shoreline. This 
is contrary to the marine conservation areas of Xiamen which stands at about 85% of 
the Xiamen sea area. The conservation pattern that the thesis proposes is more 
suitable and feasible for the reality of Xiamen development. In order to achieve this, 
the researchers take cost of conservation into consideration. The writer argues that by 
minimizing the cost marine biodiversity is better conserved and protected. 
(4)This thesis proposes some recommendations to adjust the Xiamen marine 
conservation area based on the analysis of the conservation gap. These 
recommendations include 3 new conservation areas, 10 sections of shorelines that 
need to be protected or restored and 2 conservation areas that need to be adjusted.  
This paper is very important because it provides the scientific basis for the 
conservation planning of Xiamen marine biodiversity and the theory and method used 
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